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ABSTRACT
Scope  of  the  study:  Analysis of the biomechanical 
aspects of the implanto‑prosthetic structures for planning 
the treatment in cases of total edentation. 
Materials and method: The study was performed in 
the Clinics of Prosthetics and Oral Implantology, Military 
Emergency Hospital of Sibiu, on a group of mandibularly 
totally edentated patients. Planning of the implanto‑pros‑
thetic treatment had in view the peculiarities of total man‑
dibular edentation and observance of the biomechanical 
principles. Selection of the type of occlusion restoration 
considered the presence of parafunctions and the nature 
of the antagonistic arch. Special attention was paid to the 
direction and intensity of the forces acting in the region of 
the future prosthetic work. When bruxism was manifested, 
its preimplantary removal was compulsory.
Results and discussion: In fixed prosthetic restaurati‑
ons applied on implants, distribuition of forces obviously 
depend on the quality of osteo‑acceptance, as well, and 
also on the elasticity degree of the prosthetic work. In the 
case of mobilized prosthetic restorations supported on 
implants, rigidization of implants from the anterior region 
of the mandible may be obtained by means of a bar. In 
decreasing order of their elasticity, the materials employed 
are: acrylate, composites, noble and seminoble alloys, other 
metals, ceramics. Ceramics confers maximum stability to 
implants, yet without redeeming the forces. For amortizing 
the forces and for a progressive charging of the implants, 
it is recommended that the first (temporary) prosthetic 
restorations should be made of either acrylate or compo‑
sites.
Conclusions. Observance of the occlusological princi‑
ples in cases of occlusal reconstruction represents the 
determining element which assures the osteo‑acceptance 
of implants and the integrity of prosthetic restaurations. 
Keywords:  occlusological principles, restorations on 
implants, total mandibulary edentation
INTRODUCTION
Mandibulary dynamics is a motor action 
involving the participation of the 
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temporo‑mandibulary joints and of the mobilizer 
muscles of the jaw.
Viewed functionally, the mandibulary move‑
ments are:
•  Functional movements which participate to 
the relization of the A.D.M. functions (masti‑
cation, deglutition, phonation)
•  Possibly  occurring  parafunctional  move‑
ments, such as, for example, those observed 
in cases of bruxism.
3 large types of forces may be exercised upon 
the alveolar bone, namely: compression, traction 
and pressure, the last two types being noxious. 
The forces inducing the most dangerous effects 
appear in the presence of some parafunctions, 
for example in bruxism. 
Generally, studies of biomechanics follow the 
response of the bone, tooth or implant to the charge 
exercised by a mechanical force.
The success of an implanto‑prosthetic treat‑
ment depens on two fundamental biomechanical 
conditions:
•  Axial  distribution  of  the  forces  upon  both 
implant and bone;
•  Obtaining of a functional occlusion through 
prosthetic restoration.
Such a functional occlusion also permits an 
adequate distribution of the forces upon implant 
and bone.[1]
A.D.M. biomechanics applied in oral implan‑
tology is closely correlated with the conception 
and execution of prosthetic works applied on 
implants, with the aim of a physiological trans‑
mittance of the forces at implant level, as well 
as upon the periimplantary bone. Unlike the 
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natural teeth, where the periodontium got 
adapted to the functional forces acting upon it, 
in the case of dental implants this periodontium 
is absent. Consequently, the forces will be trans‑
mitted directly upon the bone, without being 
supported by the periodontal ligaments.
As the forces are transmitted on a rigid space, 
they should be maintained within certain limits, 
for not exceeding the resistance of the implanta‑
tion. In the case of certain prosthetic works 
applied on implants, the forces exercised at the 
level of the occlusal surfaces should be transmit‑
ted equally and physiologically to all implants 
which support the prosthetic work.
The total number of factors on which transmission 
of forces upon implants depends is represented by:
•  Elasticity of the periimplantary bone
•  number, size, type and topography of implants
•  number and size of the intermediates invol‑
ved in implant‑supported prosthetic restora‑
tions
•  material from which prosthetic restoration is 
made
•  static and dynamic occlusion.[2]
SCOPE OF THE STUDY
Analysis of the biomechanical aspects of the 
implanto‑prosthetic structures for planning the 
treatment in cases of total edentation.
MATERIALS AND METHOD
The study was performed in the Clinics of 
Prosthetics and Oral Implantology, Military 
Emergency Hospital of Sibiu, on a group of man‑
dibularly totally edentated patients. Planning of 
the implanto‑prosthetic treatment had in view 
the peculiarities of total mandibular edentation 
and observance of the biomechanical principles. 
Selection of the type of occlusion restoration 
considered the presence of parafunctions and the 
nature of the antagonistic arch. Special attention 
was paid to the direction and intensity of the 
forces acting in the region of the future prosthetic 
work. When bruxism was manifested, its preim‑
plantary removal was compulsory.
RESULTS AND DISCUSSION
Planning of implanto‑prosthetic reconstruc‑
tion in total edentation versus the nature of the 
antagonistic arch according to biomechanical 
criteria:
•  When some parafunctions are present in antece‑
dents, a group guide is preferred.
•  If the antagonistic arch is represented by a totally 
mobile prosthesis, an equilibrated balanced occlu‑
sion is realized, namely an occlusion with con‑
tacts both on the working part and on the part 
remaining inactive during mandibulary 
movements.
•  If the antagonistic arch is represented by natural 
teeth, a mutually protected occlusion will be rea‑
lized, namely an occlusion with strong poste‑
rior contacts in IM and canine or group 
guiding and de‑occlusion on the non‑working 
side during the lateral movements of the man‑
dible.
•  When the antagonistic arch is wholly restored by 
means of implants, occlusal recovery is most 
difficult to be achieved, as due to the weak 
proprioceptive sense of the implant/implant 
assembly.
 In oral implanto‑prosthetic rehabilitation, 
maintaining of the prosthetic surface supporting 
the lost natural teeth is essential. The supporting 
surface is very important in the physiological 
orientation of the mastication forces, as it reduces 
the failure ratio caused by the supraliminary 
forces applied on implants. 
Out of the means recommended for the 
improvement of the surface supporting the pros‑
thetic works, mention should be made of:
•  Insertion  of  a  sufficiently  high  number  of 
implants, correctly positioned and with a 
maximum diameter admitted by the existing 
bone offer
•  Realization of a balanced occlusion
•  Extension of the prosthetic work towards the 
lateral zones of the arches, up to the mezial 
root of molar 2. [3]
In the case of mobilized prosthetic restaura‑
tions supported on implants, rigidization of 
implants from the anterior region of the mandi‑
ble may be obtained by means of a bar.International Journal of Medical Dentistry 231
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The bar connecting two implants situated in 
the interforaminal area assures a suitable com‑
pensation of the forces, higher than that assured 
by the bars which connect 3‑4 implants situated 
in the same zone, yet not in straight line. 
(Figs. 1, 2)
a.
b.
Fig. 1, 2 Testing of prosthetic dies (a) 
and of abutments (b)
The rigidity of the bar/implant assembly is 
therefore directly related, too, with the number 
and localization of implants. (Figs. 3, 4)
The implants are connected by the bar only in 
the anterior mandibulary region as, in the poste‑
rior region, the increased elasticity of the mandi‑
ble would be disturbed by this rigid structure, 
leading to an excessive stress upon implants.
For the sake of exemplification, a case in which 
mobile prosthesizing on implants was preferred 
will be discussed in the following.
Figs. 3, 4. Testing of the metallic model (a), 
pattern of the antagonistic arch (b)
The case evidences an inferior mandibular 
edentation, where insertion of 4 interforaminal 
implants was applied, the suprastructure being 
an acrylic prosthesis fixed on the bar system 
mounted to the 4 implants. All prosthesizing 
stages are presented on the 4 implants. (Fig. 5 to 
14.) [4.5]
Another parameter that should be considered 
in biomechanical analysis is represented by bone 
deformation under the action of the forces.
As known, under the action of forces, bone 
suffers elastic deformation, which is lower, the 
more similar is the elasticity of the material from 
which the implant is made to that of the bone. 
The material meeting this condition is titanium.
In fixed prosthetic restaurations applied on 
implants, distribuition of forces obviously 
depend on the quality of osteo‑acceptance, as 
well, and also on the elasticity degree of the pros‑
thetic work. [6]232 volume 3 • issue 3 July / September 2013 •  pp. 229-233 
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Figs. 5, 6 The 4 interforaminally inserted open implants 
prepared for imprinting (Photo archive Dr. V. Nicolae)
Figs. 7, 8 Spoon removal off the prosthetic field with the 
transfer devices still present in the spoon and silicone 
application around them (Photo archive Dr. V. Nicolae)
Figs. 9,10 Occlusion pattern for RIM recording, 
measurements necessary in this stage 
(photo archive Dr. V. Nicolae)
Figs. 11, 12 RIM recording and the bar system on 
the model (Photo archive Dr. V. Nicolae)International Journal of Medical Dentistry 233
PLANNING OF IMPLANTO‑PROSTHETIC STRUCTURES IN TOTAL EDENTATION ACCORDING   
TO BIOMECHANICAL CRITERIA
Figs. 13, 14 The same system inserted in the oral cavity, 
model of the future prosthesis on bars 
(Photo archive Dr. V. Nicolae)
The higher is the elasticity of the prosthetic 
work, the more the transmitted forces will remain 
within physiological limits. Noble metals are 
more elastic.
For absorbed of the forces and progressive 
loading of the implants, the first prosthetic (tem‑
porary) restorations should be made of either 
acrylate or composite materials. Ceramics con‑
fers maximum stability to implants, yet it cannot 
absorbed the forces. In decreasing order of their 
elasticity, the materials employed are: acrylate, 
composites, noble and seminoble alloys, other 
metals, ceramics.
Besides the physiological forces, non‑physio‑
logical forces may also act during progressive 
loading or after its completion. [7]
The non‑physiological forces, seen as having 
a much more noxious effect upon implants than 
upon natural teeth, are represented by implant’s 
mobilization, and by the fracture of both implant 
and prosthetic dies.
When parafunctions appear in antecedents, 
noble alloys are especially recommended. The 
occlusal surfaces of prosthetic restoration will be 
metallic, and thinner than the ceramic crowns, a 
characteristic which permits the application of a 
longer prosthetic dies, that will assure a higher 
retention of the crown.
The forces manifested in bruxism are the most 
dangerous ones. That is why, bruxism should be 
removed immediately after its occurrence or 
re‑occurence after application of implant‑sup‑
ported prosthetic works.
CONCLUSIONS
Observance of the occlusological principles in 
cases of occlusal reconstruction represents the 
determining element which assures the 
osteo‑acceptance of implants and the integrity of 
prosthetic restaurations. 
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